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1.0

Flight Control of the Model 192

The basic flight control modesof the Model 192 may be summar;zéd as
follows: | |

1,1 Primary mode - three axis contrél augmentatioﬁﬂ

1.2 Automatic mode - three axis autorilot

1.3 Emergency mode - three axis direct manual control

1,4 HManuel thrust control during boost |

1.5 Mamual speed brake control during landing ;-

The pilot's compartment is equipped with an‘effiéient éet“dg céﬂfrolé'
to provide the pilot with optimum utilization of the ngve avaiiéble.
modes plus complete poéition, navigation, enérgy ménageﬁéht and safety
boundary instrumentation to help him fly the mission, select the best
landing site, and usé abort procedures if reauifed. :J-;

A two axis 51de arm controller is provzded on the rlght hand - con~

sole to accomplish pitch and roll control of the primary mode. Rudder

deflection reguired for yaw damping and turn coordination is aut6matically

provided in all modes except emergency manual control, for which conven-
tional rudder pedals are provided. A pitch trim wheel ié located in the
top of the side stick and a disengage button.is provided fo¥ disenhgaging
the automatic modes. The side stick pitch pivot is located approximatelj
at the center of pressure of the pilots hand and the roll pivot is élong
the axis .of his forearm tp minimize control problems during acceléfation
of the vehicle. A control panel is located on the left hand console to
provide selection of the various modes of automatic control, trim switches
for roll and yaw during modes 1.1 and 1.2, and = manual gain adgustment

Also located on this panel are three levers used for mechanically
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1.0 (Continued)

i::) disengaging the three individual axes of control augmentation. Operation
of one of these levers places control of the corresponding axis under
the emergency manual mode which utilizes a conventional center stick and
rudder pedals which are connected to their associatéd control surfaces
through mechanical linkage and dual hydraulic actuators. Levers for
throttle and speed brake control are located on the left hand console.
The throttle lever is pivoted similar to the pitch axis of the side
stick controller to minimize acceleration effects on manual throttle

manipulhtion. Throttle detents are provided at the 10 and 100 percent

. thrust settings.

|

2.0 Description of Control Modes:

| 2.1 The primary mode of flight path control, control augmentation, is
(:3 essentially a pitch and roll "fly-by-wire" mode coupled with three

| axis stability augmentation and turn coordination. All sensors,
electrical, electronic and electro~hydraulic elements of this system
are triple redundant with interstage 'majority rule' voting. Each
coﬁtrol axis can tolerate failure of a number of its system eleﬁents,
including loss gf one electrical and one hydraulic system, without
degraded performance as long as two functionally identical components
do not fail; i.e., two rate gyros, two serve amplifiers, etc. Total-

failure of one axis of this control mode does not deprive the pilot

of full use of the remaining axes. A failed axis of the control
augmentation mode may be disengaged with.the L.H. console disengage

lever and its function assumed by the appropriate emergency direct

manual controli. It should be noted that vehicles such as Gemini and
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2.1 (Continued)

2.2

the X-20 (Dyna Soar) depend upon similar fly-by-wire/control
augmentation schemes without the benefit of a mechanical/hydraulic
manual control system for back-up in the event of failure. This
#fly-by-wire" system ties into the direct manual control linkage
through parallel servos so that commands generated by the side

stick or by the stability augmentation system result in proportional
motion of the central control stick. Motion of the rudder pedals

is prevented during control augmentation by a hydraulic lock out
device -that is.de-energized upon disengagement of the yaw axis of

control augmentation thus making the pedals available to the pilot

for the emergency mode, -

While operating in control augmentation the pilot may select

é¢ertain fully automatic control modes available in the autopilot
(aufomatic mode). Pre-programmed boost trajectories can be

supplied to the autopilot by the on-board coﬁputer. Angle of

attack and bank angle hold ére available during the glide with a
programmed heading command input. The autopilot has the capability -
of coupling to a data link system to accept closed loop ground
controllied automatic landing commands if operation with an automatic
landing system becomes a feqpirement. Autopilot modes may be selected
on the left hand console and disengaged there or by momentary opera-~
tion of a disengage button on the side stick controller. The
autopilot control console‘consists of the three mechanical levers
for disengagement of individual control augmentation funcfions, trim
wheels for roll and yaw, adaptive/manual gain selector and mamual

gain adjustment, solenoid held autopilot engage switch and solenoid
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2.2 (Continued)

'. - ~ held selector switches for the various available autopilot. mode
@ functions.

2.3 Since it is difficult and costly (weight and dollars) to attempt to
supply autopilot operation‘with the potential reliability inherent
in the control augmentation mechanization, reliance is placed upon
the pilot to navigate and fly the mission manually using control
augmentation in the event of an autopilot malfunction, MNomentary
operation of the disengaée button on the side stick reverts the
vehiéle from autopilot control to pilot control augmentationf In
the unlikely event that an axis of control augmentation fails, repre~
senting dual failure of an individual system element, the pilot
merely takes over the particular functi;n in the manual emergency
mode by pulling the apéropriate control augmentation disengage lever

(:? | v thus disabling the parallel serve in that chanmnel. Direct manual
- emergency control is provided by conventionally mechanized.stick and
rudder pedals; No stability augmentation is available to a control
axis operated in this mode, but handling qualities without stability
augmentation are predicted to be acceptable for emergency control
throughout flight.

2., Proportional thrust control is commanded by the pilot through use
of.the left hand throttle lever. A detent is provided for operétion
of the engine at 10 percent thrust, used for prelaunch engine ignition

- énd again just prior to cutoeff as a velocity vernier and to prevent
fuel pump overspeeding at cutoff. The throttle pivot is located to
minimize conﬁrol problems under high longitudinal acceleration., It
is anticipated that the pilot will be capable of exercising precise

Q:; | throttle and flight path control during the acceleration environmept
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(Continued}

of boost based on experience with human capabilities under similar
acceleration stress flying boost and re-entry of such vehicles as
Mercury and Gemini and from centrifuge tests of these same missions
plus Apollo re-entry. Figure 1 shéws the Model 192 boost accelera-
tion profile superimposed on these other manuzlly controlled

vehicle profiles, Centrifuge tests have confirmed the ability of
astronauts to control attitude during boost using the side arm
controller of Mercury, Gemini, and Apollo., Astronauts Cooper and
Grissom demonstrated their capability to manually control attitude
and damping during re-entr& of ﬁ;rcury MA-9 and Gemini GT-3 respectively.
As may be seen from Figure 1 the lModel 192 boost environment is less
severe than that of any of the other proven control tasks.

As the Model 192 boost approaches the desired glide insertion
flight conditions the pilot will monitor velocity and modulate thrust
to smoothly approach the required end velocity, The last 5 to 10
seconds prior to cut off will be flown at 10 percent thrust to
enable the pilot to accurately establish cut off speed.

Late in the glide the.pilot concentrates on range modulation and
energy management to reach the desired ianding site or an available
alternate site if required. Below approximately Mach 4, manually
operated speedbrakes are available to assist in energy management,
The pilot utilizes a control lever adjacent ﬁo his throttle lever
for proportional control of speed brake deflection. Use of speed-

brakes permits a range modulation capability of approximately 30 miles
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2.5 (Continued)
@ in addition to the modulation available through angle-of-attack and

bank angle control.

With the pilot in the loop during landing to take advantage of
visual cues, voice communication with the ground and alternate
navigation aids, the landing guidance system of the landing site
can be significantly simplified over a system required to success-—

- fully land an wmanned aircraft.

X =, —'\"""_—-"-—-/ 7
- <~D‘—"’ Zﬂ:\f{)" g_-’cyg,;}/_‘r‘u./ 6!—-

Dave Thompson

O
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AUVURLIMHATION PROFLLES FOR MANUALLY CONTROLLED VEHICLES

" BOOST

MODEL 192 (PREDICTED)
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RE-ENTRY o . :
——— ~——-~ APOLIO (CENTRIFUGE) . .
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6 Mansuvering During Hypersonic Glide

1, In hypersonic glide, maneuvering will generally be accomplished by a banked
coordinated turn. Due to the hlgh speeds involved and large dlsthnces
traveled it is necessary to account for the effects___.of ea_rth 's curvaf.ure

and rotation, otherwise classical relationships aro. ...nollcable.

~

2. The generic hypersonib aireraft can develop 1lift \mt‘nn tho restrﬁlnts mnosea L
by load factors and heatn.ng rates. If tho 1lift .‘l.S rrreater that" L.hau requlred
for equilibrium glide the excess may be directed by ban.clng for ul'}e pm";bose

of maneuvering. The following sketch illustrates .this proceduz‘e and defines

certain terms. ' - S ' Y

F, = L cos ¢
Fy =1L sin §

From the above sketch’ it is obvious that for a coordinated turn at high

2 L cos ¢ =W (1 ~(va 1)

L sin § = vaz . o @)

-speeds

vxy
Ii

'y
]

inertial velocitjr

where: - VI

satellite velocity

. Vg
- r

.

radius of turn
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O By combining. equations (1) and (2) the force available for maneuvering is

expressed as

Fy = Fz tfan ¢
' 2
=W (2 -(V_x) ) tan ¢
Vs
=W (&)  tonp BN G)
W "req.
L V1 ? | the 1 t (F,) required
where ( =) =(1 =~ (.__.) Y yields the 1lift component (Ig q
W "req. Vg

for level flight in terms of the weight and is given in Fig. (1) as a function

of velocity.

Since Fy is theturning force, consideration of equations (2) and (3)

@ ~allows for solution of the turn radius, :

_mVIé._

= I '
Fy = —= W { 7 )req. tan 4]
r="" VIZ' . = VIz %)
W& tan g (L) tan §°
v reg. - . ' req.
- The turning rate S is given by
.t = T '
nbal 3 - (5)
N - (L/Pf)re:;. g tan § . . (6)
T

If the allovable load factor is specii‘ied rather than the bank a ‘angle the

" following relationships are useful.

: ,qn' allowable L - : ‘ (7).
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O

from equation (2)

'Fy'= Lsinff =" Wsin §
F, = L cos § =n'Wcos p
' Since for equilibriunm
2
F =v:(1-(_‘f;_) ) = 0 W cos P
2 5
'S
2
cos P = EL - (E) :P/
VS .
n M7 ) _
" 1 -(Ej (L),
cos = = e IEQ
al?Low Vs N allowable
Nallow ' '

where (L/W)req. is for wings level as given in Figure (1).

-
.

~

(8)

(9)

Page 3

(10)
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' EXAMPLES
I,
- V = 17,000 ft/sec
# allowable = 45° (due to lt.emperature considerations)
Seclve for turn radius
" From Figure (1)
- (L/M) req = .568

re (17‘,000)2
' (32.2)(.568)(1.00)

6

-y = 15.8 x 10° feet = 2,600 n, mi,

.
ey .

V 2 8,000 ft/sec

O =

Ng17owable = 5 ( structural allowable )

Solve +for turn radius N

Faliow = cos '1:[.;05/5] = cos T (.181)
=P

tan # = 5,4308

Lo (80002

 (32.2)(.905)(5.4308)
r = 66.5 h. mi.

. oat

= 405,000 feet N

e
]
3
@ o
- f
v
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ENGINE-AIRFRAME OPTIMIZATION

Subéequent. to the original optimization which arrived at the
Tyac = 200,000 1bs., further investigation of the energy
management, -1.e., the time history of the vehicle drag, has
been completed. Also additional wind tunnel tes't results,
indicating & slightly different Cp, ve M variation, have hecome
available. Using these additional and later ‘inputs to further

optimize the configuration, it appears that a Tysg = 225,000 los.

" will provide an incremental range of 120 N. M. with the asame

fuel load.. Furthermore, the thrust-to-weight ratio foi the
increased thrust gorresponds to a more Opt.'limwr. poin: ¢a the

boost efficiency curve, i.e., velocity loss vs. T/W. A further
pay-off is realized with this more optimm engine-airfram matcning
in that the performance sensitivity (range) to emall system

changes is greatly reduced. ' .
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HYPERSONIC DRAG

The drag charactefistics of blunt bodies such as Mércury'and Qemini at
hypersonic speeds can be predicted sufficiently well for design and reliably
measured in the wind tunnel, since the major portiop of the drag is pressure
drag. As bodiss become more slender, however, the skin friction contribution
beconmes of‘incréasing importance, and accurate methods are required for skin
friction estimation and for correction of model test data to full-scale con-
ditions. |

For the subsonic and low supersonic speed regimes the aerodynamicist can
make good estimates of the mean skin friction coefficient of a configuration as
a function of Mach number and Reymolds number by means of accepted theories or
by means of test data. As velocities approach the hypersonic speed regimg, eff«
ects considered negligible at lower speeds (i,e., heat transfer, temperature
variation within the boundary layer, and variable fluid properties) have to be
included in the friction estimates, With these additional variables in the
hypersonic speed regime the simultaneous simulation of all important variables

in a wind tunnel is impossible. Thus, the wind tunnel alone is no longer suffiec-

ient for determination of the frictional drag component of a vehicle. Although

the ‘exact magnitude of the friction drag of a specifie configuration can not be

" obtained in the hypersonic wind tunnel, the aerodynamicist can still obtain wind

tunnel data for which individual simulation of each of the major variables has
been accomplished. Such data can then be used to substantiate or develop theories

and methods which can be utilized with confidence for estimating the friction drag

.of flight vehicles,

At the present time most confidence is enjoyed with the use of a modification

to Eckert's reference énthalpy methed, This method accounts for
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Page 2

boundary layer temperature and permits inclusion of real gas effects. The

parameter by which the viscous forces on high]%D{configurations may be corre-

'lated and related to free stream Mach number and Reynold's number conditions

is deduced below.

The classical Blasius solution of the Navier Stokes equations for incom-

pressible flow on a flat plate leads to the relation

=X - 0.669 _ die¥ - L)
FeV® /R /@/‘C_g:

Eckert accounts for compfessibility, local wall temperature, and real gas
effects by use of a reference enthalpy. This parameter has been empirically de-
fined as |

h* =", 5hya11 + +22hg, + 428h160a1 (z)

The equation for local friction coefficient based on reference conditions

then becomes
‘ C:’—z';“;-j=£f—é-{“=ﬂ.é£4 ot (3
eV /RS @™ x

A

where the density and viscosity are evaluated at conditions corresponding to
the reference enthalpy and the local pressure, Then, converting the local ref-

erence skin friction coefficient to the "free-stream" basis, gives ‘
: * - z x
C, = ¢ ﬁ(ﬁ..):uﬁl/ Ay (14)

- 0,669 % 1PV 37
o™ Vae | g 20 &

and C* can be substituted for

(#/77

2

or

Declassified and Approved For Release 2013/11/21 : CIA-RDP71 BOQ265R000200130005-0
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Then the total skin friction coefficient on a flat plate of length (1) is given by

CAF = /4328

*»

ne ) = @

Conical body total skin friction coefficients may be determined by using Manglers
transformation and integrating the local skin friction coefficlents over the ve-
hiele., This results in the following equations for the axdal force coefficient

due to skin friction on a conical body:

fg_/a.éesl)/:é; ( ) m (¢)

Cy,

(:)-' Thus the viscous forces for this class of body C%F éﬁﬁi)are directly propor-

St

= ()
R, L Po Voo

and the theoretical constant of proportionality is equal to 1.533 (Zquation 6).

tional to the parameter

For any configuration sufficient data may be obtained to determine the var-
iation of total drag for several values of the parameter (Equation 6) and sub- |
sequently determine the flight drag for the value of the parameter for flight
conditions,

Figures (1) and (2) demonstrate the effectiveness of the correlation for
two widely different configurations. It should be noted that the ASSET flight

test ‘data* are in good agreement with the estimated values based on this pro-

(:j cedura,

* DNot shown for security reasons, .
| Declassified and Approved For Release 2013/11/21 . CIA-RDP71B00265R000200130005-0




¢ e O
. T T T L ,
% i T o it . .
i T O T :
i T LR S L
. _ I
. .ma i i LI_‘_ ...-
it 1___ 11 11 =
IHIN H
iiatt facfp mem.
B
Rt
=K
...nl_
. =9
“be
~f
o I v
) g
11 »
EE SO
. LsLEE

N

VLAV ALY
SR
b
|

IR

: CIA-RDP71B00265R000200130005-0

'
Wi
5 =T
*
e
rt

i
ne
Léi ] uateamy

12< M <2/

CONES AND MODIFIED CONES

S°<£4 £7°

L1t
a8 o bx

o=
Libisnldiagg
Bt
-]

CORRELATION OF VISCOUS AXTAL FORCE DATA

] b
: ! T
1 i 1
B - [ 1
x K]
s
HlHz N B o
N L b ]
I CEN D R
41 ..m..w.l...lm.. 1

: LIITOILAH0D EOE0d TVDIY SN0OSIA

00 S 00

»)

Declassified and Approved For Release 2013/11/21

F!G.. (‘l).

: CIA-RDP71B00265R000200130005-0

Declassified and Approved For Release 2013/11/21



paTE RACDORIRIELL pacE
Declassified and Approved For Release 2013/11/21 : CIA-RDP71B00265R000200130005-0

T " 1 T T T T T Lad -‘ Y TT I T T TS R = m e T e —
- . ) . e
SSENEE ;- C ASSET
. - CoRrRREtATION OF CAL. AuaL Force Test Data
,'... v
o e r :
- IES_ MPCH NO, NOZALE . . ... . .o
- | 12 CONTOURED = ., -
5 155 .- b ]
CONICAL .‘ R
'," 2.0 . + - - Fegree—, “ .‘ﬂ..:..........
h : P
8 . — M= 12, Rg=.20 (106 e s e
5% ~ M 185 Rgm.11 108 -
[ | : - © .
2.3 3 W1 = 20, & lD"IO . :.\...,‘l o 3‘1
£ 14 Pk
mln i
aig -
£33
F°3 _
rog k
8 .
: ‘
4% -
Q3 ]
8:
Q-

Cm b e w ede -

AxiaL Forcr CosFricieEntT ~ C,

E..-,.:.i [PREEY .
. !SJQTE?E.LF%GGF_D SYMEGLS DINOTE
INTEGRATED PRESSUKRE DATA

e ———

»3 s 20 24 28
L Y

MAC 12840 (REY 14 AUD a1)

]

1

! 1
l—

AxiaL FTorce. CaRRELATION PARAMETER ~ ‘J%‘ (-—Y!-)a x O i

' I .i. . .
i i : tlﬂ'?‘l;.,,l' R . . i-jv; "-{ 'f rf :fg — kn r‘."_fi i N i I il 1 et :,i._ ; i

Declassified and Approved For Release 2013/11/21 : CIA-RDP71B00265R000200130005-0



1
F -8

Declassified and Approved For Release 2013/11/21 . CIA-RDP71B00265R000200130005-0

sy

e

[

roe
{ 3
IRV

R
v

Vs

"
'

N

—
]

¥
-1

e
[k
.

s
Pl
onf
..... i
n
e
I
o
N
ThasP
~

t
P

n... L
-

:F;

N
o

AT SO T

B

o

™ &
¥

=
i

I
!

FEM P

o
o ¥

SY

VY

S,

™y

oM

Pal

2
{

3
gLy

HE

cpmn

O
2o

-2ey

4

Y

i

Declassified and Approved For Release 2013/11/21 : CIA-RDP71B00265R000200130005-0



Declas?i}ied and Approved For Release 2013/11/21 : CIA-RDP71 BOQEEESROOOZOOBOOOS-O

MAC SYSTEMS TIMETABLE

= ‘;G EMINS
orziraL| - o ‘
& Y MERCURY =7 j o
20+ - ot MODEL
. 192
MACH MO, : '
10} o .
"MIZ2B. &
5 % .
TYPHON -
S ¥ £ |
o - . y . ' . s . ; R
52 54 56 58 40 62 sa 64 L8
| VEAR

Declassified aﬁd Approved For Release 2013/11/21 : CIA-RDP71B00265R000200130005-0




e —
Declassified and Approved For Release 2013/11/21 : CIA-RDP71 BOQEESR000200130005-0

HYPFRSOMC PIRLEORIMANCE.

.....

MACH 20

(AT

[./ %/‘E)’x’ .

(/')/U )v»/’ /;'-/ /’/)f)/;/ /]/C:/'

I

Declassified and Approved For Release 2013/11/21 : CIA-RDP71B00265R000200130005-0



) J : e

—~

clies | 7 ) Y. : s : -
Declassified and Approved For Release 2013/11/21 : CIA-RDP71B00265R000200130005-0 : T O )
LY PERSOMIC_FEFICIENCY

- M= 20

© CIRCULAR CONES _
O WALF CONES ~FLAY GoTToM
<O HALF CONES = FLAT ToP

@ éLL’//ﬁr/C{M cones

e LLLIPTICAL HALE CoES
. FAtar porroid

L NASA
. 0AT4

~

<> pasic ooy
K COMPLETE CONE,
Q MODEL 122 o’
Y, DYNA - SOLL
L\ ASSET

}//IODEL /92

\‘i\f .

A £ . 6 .7
» . .
(wororsc) /“7/ PLANFORHM AZEA

Declassified and Approved For Release 2013/11/21 : CIA-RDP71 500265R>00020.0130005-0



" g : SR . ~ . . .
~ ] = ' ) SO :
DecIaSS|f|ed and Approved For Release 201 3/11/21 : CIA-RDP71 BOO265R000200130005 0 ) ) O

v //}’P//)‘EO/J/( fff/C/f/V()/

2T M7
jal 13.‘4§ T Lo e e : o CO/\’E-DEU'/‘S FLar. jor
: U ' | D cone- '
. . | : . - WASa VE-DELTAS, Fear Borrom
}51 o ; ‘0447'/] o ///JL/‘ Cowfs fLar 70P
1o ///Mf CONES, FLAT 5orro/4 :
<> 300, ior os cm.s FLAT £OrTond

-

'L\

. Ar O’ ///!L/' ca,JL FLAT Lorrors
.Mi'_/l <> DIGiAOND VEDGE

‘ <> pusic sooy
. : > ConipLers Covr, , } MODEL 192
O wiooer 12z 14 ‘
L\ pyia- soaz ,
£ Asser

/1 -
Y 2, _ﬁ_.{!ﬂ ; s l VA 7
Y ’ 7

(Vorvrit) /P/./i/.//-‘ﬂﬁM A2EA

Declassified and Approved For Release 2013/11/21 : CIA-RDP71 B00265R000200130005-0



Decla;sﬁfied and Approveci For Release 2013/11/21 : CIA-RDP71RB00265R000200130005-0
— . N

1/D SUBSTANTIATION

BOpD>OO

HYPERSONIC

HYPERSOMIC (VERTICALS OFF)
POLYSOHIC (0RIGINAL CONFIG.)
POLY SONIC (PRESENT CONFIG,)
LOW SPEED (0RIGINAL. CONFIE.)
LOW SPEED (FrESENT CONELG)

A” A - ” . .. v -
i/, L.a 2 _/i I e

R | N oriemar srimarg”

Z A - ) 1

/ SOLID SYMBOLS “DATA CORRECTED 70 FULL SCALE
CONDITIONS| - :

0 .
/5 20

o & /0

MACH  MUMBER

Declassified aﬁd Approved For Release 2013/11/21 ; CIA-RDP71B00265R000200130005-0




\
. £ .
Declassified and Approved For Release 2013/11/21 : CIA-RDP71 BOQ_ZPSROOO200130005-0 O

‘
£ Ees
o v FERpY v 2 e e T A

(; s ",“f;j“; (‘[;f Je /-.. SN NN B Y S £/ -a—w-;;ﬂ[:. @
IR SR N = f4 .h-"‘_o/"\,jf ERY “‘_,‘Q_/é‘/(‘:a{, < # 'n_ \

(‘ x:[)ﬁ SEFEON
BASE MATEEIAL % wr
ChRBON 0.03 AN,
HYDROGEN 00020 jid X,
XVGEN Q.04 i4x.
NITROGEN 0.0 1445
FIECON/I i 20380
FUNGSTEN  QC-110
COLL w, i 8L.9~59.0

/2

/G

-~

LOATHIG

ALLIAIUA O3
CHROMIUM 10
L SILICONE 2

o
\\\

LOSUNEE ~ 2o Hor

=

BNy
)

& Lo el T T e sy e DR 0T

[CG8 VA G640 eLed S50  S565  Sond S5e0

VTEIAPERLTUEE ~ F
L]

Declassified and Approved For Release 2013/11/21 ;: CIA-RDP71B00265R000200130005-0 -



~

a A i
Declassified and Approved For Release 2013/11/21 : CIA-RDP71B00265R000200130005-0

EJLCTION CLEARANCE

CTYPICAL POCKET SEAT :
b ) ‘ o
5
- a4
b N 5:5.3 .
& 2
. L
‘o

o

\ . .
< N0 krs /9
o = 00 KT8,

10? 00 J00
V.~ KNOTS

-~

Y
RSy T -
; P L K : ' L

s 71 . . . "

AN : ,79") C S C - '
N N clEaRANCE. T L / . /
N ' T IR ;

. ‘\—_::1 . . N . .- ‘H-:/I . ‘ ’.
' \‘;‘ l/\-\‘:—\ - : c:;“:l‘—::}
e I :

Declassified and Approved For Release 2013/11/21 : CIA-RDP71 B00265R000200130005-0




H3Ad¥d HAYHO N3IOZLAIIO OQICT1-OvE 'ON

T ]
_ | T 1
il _ .
Sel ERES B ﬁ_ : T i, S T A OV 1 N W {1 P+ H NES SN g
= {4 4 4 “ Tt ,: " T ~—=q— . : . gl '
-4 =iy —-qw i ﬁ r . - _. Wik i H HH
i i [ VT 1T
T " mm “
o ! . 1
1 ] HHHH
& i 4 , |
m i 1] I
!
m “ I_J.._ "1
L s
m [ |, Lr;
m A
O it i < =
m i _Lf. “ AT T
R .m T i 1 Uv_\!..l -
L 1 i i nititailzigdni N
w0 ! . e
o » [T
1 114 H -
gl ﬁ - H L T 4
D hH ] 4
- Ny = iy
W b s S
b a4 L - 41 - o ™~
() HH f ki
o H " ol S
<C1 1IN 5 Jirel
Ol \ L i
. il e ™
- S, 4
[aY] i
I1|r m 9 .
-— i
y 7
m /1 + 1
o \\ i ol
@ [t
[0 T _IJTL_I [
S -
o H i -
D itir _
o ol - (littlin
rﬁ ! 1]
R
- Wbl "
m, . | _1 _ll.ﬁ -+
m .ﬁ i 18 = o I N R
el L
< i i 4 P ! -
H H-HHHEH {- Y A
i matatinal gl =
o UL E] [ 11 111 RREE "L
T e O~ 0 W g : [ 1] = ’ H
2
=
)]
N
o (@ 0]
% o M Q3NINe SNCISIAIO O X S3MDAD §-DIWHLINYOOTIW .
a ‘03 N39Zi310 3INION3T

: CIA-RDP71B00265R000200130005-0

Declassified and Approved For Release 2013/11/21



' : h 4. - - ,: < - ‘ m z - o) - prter—xs ;
i~ Declassified and Approved For Release 2913/]\1/,21 CIA- RDP71800265R0002001300050 G eltenoee ol o

. : ! - : - C‘CfVTf?l‘F;DCﬂL ‘,‘.‘of"CC_'. TG-RM
Do Lﬂs - R -vr R -
. Ne A ([E ( - BAC I ( Ve 3

R : Comows ﬂcCEL ' T

o
1l

(trvﬁ?u—(/c‘/u l‘oRc«. T oUE To” e:nm‘uL ROTATE eny

+Zﬁ— & ¢ C“'-v ,\,ﬁ *. 3\ @,95( 5\. ¥ @4,(;/34 oo x]
;~ - . ~~~«7~-‘---:- ‘—l I A—/ CorroLes 'Te:/am

V 4_\;v_' @9, 42—(7—[3%} L_.\Q N (l]

i
‘it

S 4__/‘./__& (L,v@,;\\;'icw A "4~ L.f?_ 5‘ ”’ S A G"“"‘>‘

-~ -
Hcmcmc ‘Rm-r. onN A

. . . . f CENVTRI UG FeRC s
O . el Gecm Crf(’CLE‘

S pvE T t_ﬂR-ms Rom'rrafv

U- R""\'\.—‘/E 1(—-\.40 7:-.‘0

. . o ) ). .
L g e el = (1 sy O

K
'1._"“

)u

. -8@;1- . - ) | 'o' ‘
Yot W.g’”-@;"‘-.i V.-cj$ gf‘«“‘\) @v [1- 3R, )@WQ .(

" Declassified and Approved For Release 201A3/‘1 1721 ; CIA RDP71 BOO265R0002001 30005 0



4

Deaassified and Approved For Release 2013/11/21 : CIA-RDP71B00265R000200130005-0
N : wr

. - . - P .. - -

-

, i\Q\z .Ofn-vlkt;(/. Do Cung, 3

O:" .

ViscH | veiccsr
25 /) Zod
1.0 19156
12.5 | idice
1o, ¢ 10760
$6 g§Sc

H.
N
: . - 1 : 2o
@JO"L’i LQ’@/C‘\A&’/ R (_,Q c(’\,\ C‘—Q’t‘:’(};:k.&:' I \L
&
- 9
4),{;,(9,(///\_ \0'»(.::( e He
. re >
v
f o = i- —
L—/b’u C(—gl(v l 15)?0 ) E ie
, O 4
e W
s g = T BRW g
(‘) ..  C.S 4
Oy
. ‘ o Y ¢
SWQ_()_. (g) ST R ) L(\).Luuuﬁ‘/tud%
0€ \f\'\\’r\\c 1 | th./ﬁ}(; (?—a'\. Ci \ )
.o ) b /:,LL-:}\_,;.
f,-l)’t Uiy v \-Q/QW,(./C:«? Iy &-@,[.\ i -
N ) ) . ('Z.'(’Té;w.. [ l.‘-’._./:lf
A O O, - .(\ Lo :ka‘ﬂ/b G ‘p O (.7& é’.tr:'(/(
' 4’/5‘4‘4/@( o

Al g . =/.
d; Lo £ i vernd Con 2 e ,,6 e

. . . . . / y oy e
20 b oo 4_;{ -'-‘7;' _LI(Z:Q@,CQ&—W, - /- 4;_

~2

.

AL Qo (/ (.“' [ I O/l‘wcuga.im'u _ﬁﬁ/l.(,

Declassified and Approved For Release 2013/11/21 . CIA-'RDP71 BOO265R000Q001 30005-0

2 I Zo 4}
7TARCH  No.

“LO-»L;. Oit Nz, 'G—ua(/ ((}L

7 i /.l"»ﬁm-/é e 2 Co
Memel s L

Z(/ |3 Z/L >0 e f.:./-(. ‘L 4

7

A7 a/é e &'_._-’(_”C/:/ 5

i



R N

Decla55|f|ed and Approved For Release 2013/1 1/21

L o fuM/EUI/E/?/A/O

A N P L I O O O O U I T A
CIA-RDP71BOO265R0002001300050 i, P [ O e
{Lzh—y/ LJM/ R
,fr,u,aréa/.L/T)’_ s L
SO N __.._i____. _-.,_,__,_.__[_ ._;_-_l__ :__4_._:_,_,:__-5_._..;;.___. e e e -
GL/DE WEIGCHT L,

_.-','_.___cq)ufus/a/om AT,
Yo (- 4 )‘-*—

(e
oed amlimnna
ek

-

O

Declassified and Approved For Release 2013/1 1721 :

0 . IF
7 AC oy

i - s .
- ' .
B . . - ] . 1
i .
N " 2N
) \'g«wm_rﬂ“ m?#'( !
b mewmse emepph o, ea - L T R . LRSIy

. 2.0 A
NI BER
CIA-RDP71 B0O0265R0002001 30005;0 '



